Catecholamine effects on cardiac remodelling, oxidative stress and fibrosis in experimental heart failure.
The aim of the study was to assess the relationships between oxidative stress, cardiac remodelling and fibrosis on an experimental model of heart failure with adrenergic stimulation. Large myocardial infarction (approximately 50% of the left ventricle myocardium) was obtained by ligation of the left coronary artery of normotensive male Wistar rats. Sham animals were submitted to left thoracotomy without coronary ligation. In order to perform cardiac stimulation by catecholamines, mini-osmotic pumps were implanted in animals 10 weeks after surgery to deliver noradrenalin for a 2-week period. At the end of this period, the following investigations were performed: haemodynamics, morphometry, fibrosis quantification, plasma and tissue catecholamine assay and oxidative stress status. Coronary ligation induced dilatation of left ventricle with compensatory hypertrophy of the right ventricle and of the remaining left ventricle myocardium. This remodelling process was associated in non-infarcted myocardium with increased collagen infiltration and increased oxidative stress. Ten weeks after surgery, the chronic administration of noradrenalin for 2 weeks did not increase oxidative stress. Noradrenalin, however, induced inotropic stimulation and myocardial hypertrophy, but to a lesser extent in infarcted rats compared to sham rats. Our results suggest that noradrenalin infusion to levels in excess of those seen post-infarction is associated with fibrosis and oxidative stress. Moreover, noradrenalin in infarcted animals caused additional fibrosis without further increasing oxidative stress. The mechanism of catecholamine-induced fibrosis may thus involve different processes such as ischaemia, increased mechanical stress, cytokines and neurohormones.